Although the treponemal immobilization test (TPI) is now generally accepted as being a sensitive and highly specific test for treponemal disease, difficulties in its execution have restricted its performance to specialized laboratories. Alternative methods of demonstrating specific antibodies by agglutination, immune adherence, and complementfixation tests with virulent treponemes or extracts have been used, but as the yield of antigen from the testes of infected rabbits is relatively small, the use of these tests as routine serological procedures has not hitherto been practicable.
The interest which the TPI and similar tests aroused has tended to distract attention from complement-fixation tests for syphilis which use suspensions of the Reiter trepomene as antigen. The serological properties of this organism, which can be grown in simple culture media, have been extensively investigated by the Italian group of workers led by D'Alessandro and Puccinelli, who have presented very favourable reports on its use in the serological diagnosis of syphilis. By the use of this organism, antibodies can be detected in syphilitic sera which are distinct from the reagin(s) whose presence is shown by the serum tests for syphilis (STS) using alcoholic extracts of tissue lipoids as antigens. Because of this, the Reiter antigen is thought to be more specific than the classical tests using lipoidal antigens.
In Methods Upon receipt in the laboratory, sera were split into two specimens, one being used for the WR, Kahn test, and PPR, while the second was kept at -20°C. until the TPI and RCFT could be carried out.
The technique used for the RCFT followed that of the standard WR used in this laboratory (Price, 1950) . The treponeme suspension in 0 3 per cent. phenol-saline was used undiluted; it was slightly anticomplementary and careful adjustment of the haemolytic system was necessary. After standing in the refrigerator at 4 to 6°C. the organisms tended to sediment out; before being used, the antigen was shaken on a Kahn shaker for 5 to 10 min. to ensure an even suspension of the treponemes. The tests were incubated for an hour at 37°C. before the addition of sensitized cells and read after a further 30 min. at 37°C. The PPR was performed by the original method (Price, 1948) , while the TPI technique was that of Nelson and Mayer (1949) with the minor modifications described by Wilkinson (1954 (Table IV) . The mother, who was also TPIpositive, had not been treated during her pregnancy as she was first tested when at term. The short life of the RCFT antibody in the child's circulation compared with the persistence of the immobilizing antibody is noteworthy. with the other STS. Five of these ten patients had been treated; only two gave an isolated positive RCFT, five gave positive results with all three STS, and in the remaining three the STS results were discordant. The husband of one of these patients was known to be sero-positive.
The results of tests on 72 patients who had been found sero-positive as blood donors are shown in Table VI . In this group the sensitivity of the RCFT equalled that of the other STS, whereas, judged by the TPI results, it was considerably more specific, only two sera giving a positive RCFT which was not confirmed by the TPI result. One of these two patients had been treated some years previously and all three STS were strongly positive; in the other case only the WR was positive. In this group the RCFT was slightly more sensitive than the other STS and gave only six positive results in TPI-negative sera. All six patients had been treated and in five the other STS were all positive. In the remaining patient, the Kahn test alone was positive and the RCFT gave only partial fixation.
In 57 patients in this group, the diagnosis of latent syphilis rested on other evidence in addition to the serological findings, such as the birth of congenitally syphilitic children or the fact that the patients' consorts were sero-positive or showed clinical evidence of syphilis. The TPI test was positive in all save one case, viz. a woman who had borne a congenitally syphilitic child and had been treated in the past. Her serum gave negative results with all the tests used. Out of the 56 TPI-positive sera, 46 were positive with the RCFT, and 46 with one or more of the STS. Six out of the ten patients giving negative RCFT results had been treated.
In 77 patients not included in Table VII , the STS had been found positive on routine testing, either while in hospital with diseases other than syphilis, or when tested before marriage or emigration. Details are given in Table VIII . In these patients the RCFT was less sensitive than the other STS, but in contrast it was more specific, giving only two results presumed to be non-specific because of the finding of a negative TPI test. One of these occurred in a pre-marital test, and the other in a girl of 13 with vulvo-vaginitis whose serum gave partial fixation in the RCFT. The RCFT was in much closer agreement with the TPI than any other of the STS. The eight sera in which both RCFT and TPI were positive all gave strongly positive reactions with the STS; one came from a patient with lupus erythematosus who was a possible congenital syphilitic and two other patients had been treated for syphilis in the past, one on serological grounds only. Five patients showed presumed non-specific reactions with the RCFT: three cases of haemolytic anaemia, one of leprosy, and one of lupus erythematosus. The STS showed almost three to four times as many such reactions.
Discussion
Although suspensions of cultivable treponemes have long been used as antigens in the hope of detecting specific antibodies in syphilitic sera, their antigenic relationship to virulent T. pallidum is still not clear. Beck (1939) compared the reactivity of three cultivable strains (Reiter 36, Kazan II, and Kr6o) and a strain of mouth spirochaetes with syphilitic and normal sera, and showed that the Kazan and Reiter strains were the most sensitive, while the Reiter strain was the most specific, giving only 0 6 per cent. of reactions which were considered to be non-specific. The strain of mouth spirochaetes was the least sensitive and least specific of those he examined. Rabbits inoculated with the Reiter organism produce antibodies to a high titre against the homologous strain, but they do not produce immobilizing antibodies against the virulent Nichols strain of T. pallidum (Khan, Nelson, and Turner, 1951) , and the animals are not protected against subsequent infection with syphilis (Gelperin, 1951) .
Work on the chemical fractionation of the Reiter organism and its application to serological diagnosis has been reviewed by D'Alessandro, Oddo, Comes, and Dardanoni (1949) , Puccinelli (1951 a, b) , and D'Alessandro and Dardanoni (1953) . Four fractions have been prepared, a thermolabile protein, a thermostable polysaccharide, and two lipoid fractions, one of which appears to react with the "reagin" detected by the classical STS which use tissue extract antigens. The protein and polysaccharide fractions are thought to react with specific anti-treponemal antibodies in syphilitic sera. The necessity for removing the lipoidal antibody from the sera to be tested has been avoided by the use of a strain of the Reiter organism in which the lipoidal fraction is thought to be antigenically inert (Puccinelli and Pezzi, 1949) . Inoculation of man with this strain produces antibodies reacting with the protein and polysaccharide Reiter fractions but not with lipoidal antigens (Puccinelli and Bellone, 1949) .
Although there are definite serological differences between the Reiter organism and virulent T. pallidum, the high specificity of suspensions of the former organisms as antigens for the sero-diagnosis of syphilis suggests strongly that there are antigenic components common to the two organisms. It seems, however, that the relationship between them is not sufficiently close to justify the term "serological twins" applied by D'Alessandro, Oddo, Comes, and Dardanoni (1949) .
Comparisons between the Reiter CFT and the TPI have been reported by Benazet, Brottes, Thivolet, and Sohier (1954) , , Hardy, Bornand, and Durel (1955), and Gastinel, Vaisman, and Hamelin (1956) . These authors agree that the Reiter CFT is both more sensitive and more specific than the other STS used. Ruge (1956) has also reported the results of parallel tests in 707 reactive sera, some of which were checked by the TPI test; he found the Reiter CFT to compare favourably in sensitivity and specificity with the STS. The results of the present study are in agreement with the reports cited above, and the Reiter CFT results were found to be in much closer agreement with those of the TPI test than with the STS. A large proportion of the sera tested were "problem" sera in which a relatively high incidence of non-specific STS reactions might be expected; as judged by the TPI test, the Reiter CFT was found to be more specific than any of the three standard STS which were used. The results with known syphilitic sera suggested that it was more sensitive than the STS, especially in late symptomatic and untreated early syphilis. In congenital syphilis, however, the RCFT was found to be less sensitive than the STS; this agrees with the results of Puccinelli and Vivarelli (1950) .
In routine serum testing the combination of a complement-fixation and a flocculation test using tissue extract antigens is customary. Both tests detect the same type of antibody, reagin, and it is suggested that the diagnostic value of serological testing for syphilis would be increased by the inclusion of the Reiter CFT in the battery of tests used.
Summary
(1) Parallel tests have been carried out on 1,085 sera with the treponemal immobilization test, a complement-fixation test using the Reiter treponeme as antigen, the Wassermann reaction, Kahn test, and Price's precipitation reaction.
(2) In tests on syphilitic sera, the Reiter CFT was found to be more sensitive than the STS in untreated early syphilis and in latent or late symptomatic syphilis.
(3) In "problem" sera, the results of the Reiter CFT were in closer agreement with those of the TPI test than with the STS. Its specificity was higher than any of the STS when judged by the TPI results. 
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